RATIONALE: Quantification of food allergens is increasingly important for dose assessments of food preparations used in oral immunotherapy (OIT), food allergy prevention, and monitoring safety in the food industry. Our aim was to develop and validate a multiplex immunoassay capable of simultaneously measuring eleven major food allergens from peanut, cow's milk, shellfish, egg, cashew, soy and hazelnut. METHODS: The multiplex array was developed on the Luminex xMAP system. Microspheres coupled to specific monoclonal antibodies were used for allergen capture. Biotinylated specific monoclonal or polyclonal antibodies were used for detection. Reference standards were formulated from natural or recombinant allergens, with purity established by mass spectrometry. A full method validation was performed to determine parameters of linearity, range, limits of quantification and detection, accuracy and precision of the multiplex food immunoassay. RESULTS: Full method validations were completed for the eleven major food allergens. The standard curves for all analytes allow for quantification over a broad dynamic range. The limits of detection (LLOD) were as low as 0.01ng/ml. Intra-and inter-assay accuracy and precision for three samples assayed in triplicate on four occasions passed acceptance criteria within the range of 70-130% recovery and a coefficient of variation of < _15%. CONCLUSIONS: A quantitative, accurate and precise multiplex immunoassay was validated for the simultaneous detection of eleven major food allergens. The multiplex array provides a sensitive and efficient tool for measuring specific food allergens, as opposed to generic food source proteins, with potential applications for risk assessment in the food industry and standardization of OIT products.
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The NMR structure and IgE Epitopes of Ara h 1 Leader Sequence 1 USDA-Agricultural Research Service, New Orleans, LA, 2 National Institute of Environmental Health Sciences, Research Triangle Park, NC. RATIONALE: The vicilins from peanut, walnut, cashew and pistachio are considered major allergens and are translated with leader sequences (LS) that are cleaved before yielding the mature protein. While previous work has shown that some contain immunodominant IgE epitopes, their structure has not been solved. METHODS: Linear IgE epitopes were identified using microarrays generated by printing 15-mer peptides overlapping by 10 aa on slides and incubating with peanut allergic sera. IgE binding by allergic sera was detected with a fluorescently-labeled antibody. Western blots and mass spectrometry were used to show the presence of the LS in peanut and walnut seeds. The NMR structure of the Ara h 1 LS was determined and the IgE binding sites were modeled on this structure. RESULTS: The epitopes with the highest degree of IgE binding were clustered within regions that were near cysteine residues. Of the patients tested, >90% showed IgE binding to those epitopes even if they recognized no other epitopes in the Ara h 1 LS. The NMR structure showed 4 of the cysteine residues are disulfide bonded and hold together two parallel alpha helices. IgE binding is shown to be located at the junction of the C-terminal region of the alpha helices and the beginning of each flexible loop.
CONCLUSIONS:
The results indicate that cysteine residues known to confer high structural stability to allergens may also coincide with areas of increased IgE binding frequency and intensity in Ara h 1 LS. The LS contains multiple immunodominant epitopes and may contribute to crossreactivity and nut allergy.
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Cross-reactivity of pink peppercorn in cashew and pistachio allergic individuals. Department of Paediatrics, Yong Loo Lin School of Medicine, National University of Singapore, Singapore, Singapore. RATIONALE: Pink peppercorn belongs to the same Anacardiaceae family as cashew and pistachio. A single case report in 2012 has described an episode of anaphylaxis to seasoning containing pink peppercorn in a patient with known cashew and pistachio anaphylaxis. While the crossreactivity between cashew and pistachio allergy has been well established, cross-reactivity of pink peppercorn with cashew and pistachio has not been studied to date. METHODS: A descriptive cohort study was conducted at the National University Hospital in Singapore between January and December 2017. Individuals presenting to the pediatric allergy specialist clinic known to have reactions to cashew and/or pistachio were recruited and skin prick tests to the relevant allergens was performed. RESULTS: Of 21 subjects recruited, 16 (76.2%) demonstrated crosssensitization to pink peppercorn. Out of the 5 (23.8%) subjects with negative skin prick test, 3 were only allergic to cashew and not to pistachio. None had known exposure or reactions to pink peppercorn in the past. CONCLUSIONS: There is cross-sensitisation of pink peppercorn in cashew and pistachio allergic individuals. Follow-up studies with RAST inhibition, immunoblotting and isoelectric focusing to confirm in-vitro cross-reactivity between pink peppercorn and cashew and/or pistachio will help delineate the allergenicity of pink peppercorn and potentially identify the major allergen involved. Education and advice should be given to cashew or pistachio allergic patients, to be aware of pink peppercorn as a potential allergen. Food regulation organisations should consider including warnings for crossreactivity with cashew and pistachio on food allergen labels of pink peppercorn-containing products.
